Autoradiographic studies of cerebellar histogenesis in the premetamorphic bullfrog tadpole: I. Generation of the external granular layer.
This study examines the time of origin of cells in the external granular layer (EGL) in the frog cerebellum during early stages of development. Premetamorphic bullfrog tadpoles were given multiple intraperitoneal injections of 3H-thymidine (10 microCi/g body weight per injection) at developmental stages ranging from 4 weeks to 1 year and were killed at either 6 or 12 months of age. Autoradiograms were analyzed to determine the time when cells of the EGL were generated by an examination of the labeling pattern in the neuroepithelial cap where EGL cells were presumably formed and in the EGL into which they migrated. The developmental stage of the cerebellum in the 6-month-old tadpole was essentially the same as that of the 12-month-old animal except for an increased size in the older tadpole. The cerebellum in both age groups contained a distinct neuroepithelial cap and an EGL, which was somewhat better formed in the 12-month-old tadpole. Some heavily labeled cells were found in the neuroepithelial caps of 6-month-old tadpoles from injection times of 6 weeks to 6 months. In the cerebella of 12-month-old tadpoles, however, heavily labeled cells were found in the neuroepithelial cap only with the injection time of 12 months; with injection times from 7 to 11 months, the cells were labeled lightly. Labeled EGL cells were found in the cerebella of 6-month-old tadpoles from an injection time of 6 weeks on; with injection times from 10 weeks to 6 months some EGL cells contained heavy amounts of label. In the cerebella of 12-month-old tadpoles, labeling of EGL cells was not detectable with injection times of 7-9 months; they contained light to medium labeling with injection times of 10 and 11 months and heavy labeling when injected at 12 months. These results indicate that EGL cells are generated continuously in premetamorphic tadpoles from the age of 6 weeks to 12 months. Furthermore, these results suggest that the rate of EGL cell formation is faster during the second half-year of development than during the first.